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ABSTRACT 

Frequent marine bands in the early Westphalian of the Netherlands are 

replaccd hy peat marshes followed upwards by a braidcd-river/fluvial-plain 

System in rhe lare Westphalian-Stephanian. Sédiments are ümited to the 

dcpocenters Stephanian. Asselian to Artinskian deposits are represented by 

Lower Rotliegende volcanoclastics, basaltic volcanics and sédiments of conti¬ 

nental environment. 
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RÉSUMÉ 

De nombreux niveaux marins du Westphalien inferieur des Pays-Bas sont 

remplacés vers le haut par des tourbes marécageuses suivies par des systèmes 

fluviaiiles de plaine deltaïque au Westphalien supéricur-Stephanicn. Les sédi¬ 

ments stephaniens sont limites aux dépôts-centres. Les niveaux de l’Asselien à 

l’Arcinskien sont représentes par des volcanoclastircs du Rotliegende 

Inférieur, des basaltes et des sédiments d’environnement continental. 
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MOSCOVIAN TO GZHELIAN 

The Moscüvian deposirs are represented, accor- 

ding to the current idcas, by approximately the 

interval of the Westphalian C to Stephanian. 

The constraint is provided by the âge dating ot  ̂

Lippolt et al. (1984), which revealed an âge oi 

311 Ma for the base of the Westphalian C. The 

exact chronostraiigrapliic position of the youn- 

gest sédiments (? Stephanian) in the castcrn 

Netherlands and adjacent part of Germany is scill 

debated, since the palynological assemblages 

clearly indicate a yoiinger âge (Autunian) than 

the palcobütanical assemblages (We.stpbalian D; 

Van der Zwan et al. 1993). T here ïs a tondcncy 

in Germany to place these sédiments in chc 

youngest part of the Carboniferous, the Gzhelian 

(Plein 1995). During ihc Moscovian, an impor¬ 

tant change in climate occurred front humid tro¬ 

pical conditions to a (scmi-) arid cHmate, as 

dociimcnted by a change in soil type (Sclrer 

1989; Van dcr Zwan et al, 1993). 

In broad terms, the development of the 

Westphalian C to Stephanian deposits is quite 

similar rhroughout the onshore and offshore 

areas; the main différence consists of the amount 

of later érosion of the Carhoniferoas. For ihe 

Netherlands, one reference section has been 

compiled for rhe eastern Netherlands (Fig. 1). 

The presenr-day ourline of the Moscovian depo- 

sirs (Fig. 2) in the Netherlands is mainly control- 

led by érosion and uplift owing to the Varîscan 

deformation phase during the youngest 

Carboniferous. In large part of the Netherlands 

onshore and western offshore areas B.ishkirian 

(Westfalian A/B) deposits underlie the Permian 

rocks. Compared to the Westphalian A and B, 

the younger We.stpbalian and Stephanian hâve 

been deposited under increasing tcctonic instabi- 

lity as the Variscan front prograded northward. 

This resulted in the intermittent tcctonic activlty 

of main faulr zones, and at the end of chc 

Carboniferous led to the deformation of the fbre- 

land-basin infill.  The Variscan phase is conside- 

red to have accentuated the différences in 

subsidence during the Moscovian. In the basins, 

up to 1200 m of Westphalian C to Stephanian 

sédiments have been preserved; in rhe uplifted 

areas, sédiment thicknesses of this interval were 

probably not over 750 m and presumably consist 

of fine-grained sédiments. 

At the onset of the Westphalian C, extensive peat 

maf.shes existed over the entirc Netherlands off¬ 

shore imd onshore areas. Marine bands, which 

frequcntly occurred in rhe Westphalian A and B, 

occured only sporadically in rhe Early 

Westphalian C Dunng the late "Westphalian C, 

owing CO an abrupt influx of coarser graincd 

sédiments, these marsbes were replaced by an 

extensive braidcd-river/fluvial-plain sy^-tem. 

Sédiments came basically from three different 

.source areas, the Rlienish Massif in Germany in 

the southeast. the Mid North Sea Fligh in rhe 

north, and the Brabant Massif to the south 

(Fig. 2). 1 here are minor différences in rhe onset 

and duration of these sandy influxes beoveen the 

different parts of rhe hasim These sandy .sédiments 

were replaced ii> the early Westphalian D again by 

fine-graincd sédimentation. The only exception is 

forrned by the Campîne Basin in north-easrern 

Belgium and chc south-easrern Netherlands, 

wlicrc the sandy fluvial deposits are Ümired to rhe 

early Westphalian D interval (Paprorh et al. 

1983). In orher areas, during rhe Westphalian D 

déposition took place on a semi-arid flood-plain 

with shecr Iloods and braided rivers. Soil types 

indicate that thèse flood^plains becaine better 

drained during this dmespan. 

Fhc occurrence of the ? Stephanian deposirs is 

limitcd to the depocentres of the Mosctivian 

basins in the eastern Netherlands and probably 

the northern Netherlands offshore area. An 

unconformabic contact of rhe Stephanian with the 

underlying Westphalian D sédiments is assumed 

(TaJUow 1993; Van Adrichem, Boogaert & 

Kduwc 1993-1996). Stephanian deposirs are for- 

med by well-diained distal floodplaiii deposits, 

with minor braided channels (Van der Zwan 

1993). 

ASSELIAN TO ARTINSKIAN 

The Asselian to Artinskian deposits in the 
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Fig. 1. — Reference columnar section for eastern Netherlands. See Vai & Venturini (this volume) for legend. 
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Netherlands are represcntcd only in small areas 

of the Netherlands by sédiments. The deposits of 

this interval are mosr likcly represented by the 

Lower Rodiegend volcanoclastics. These volca- 

noclastics occur in two separate areas, namely in 

the Ems Low in the eastcrn Netherlands onshore 

area and the Central North Sea Graben in the 

offshore area (Fig. 3). Volcanic accivity in the 

Netherlands and Germany occurred în response 

to wrench movements along Variscan fault zones 

(Ziegler 1990). 

The volcanoclastics in the Fins Low represent 

the western oudiers of a more extensive area of 

volcanic activiry in Germany (Plein 1995). The 

volcanoclastics consist of red-brown to green spi- 

litic, basalric volcanics and mudstones. Severai 

stacked lava flows occur in the succession. The 

thickness of the volcanics reaches a maximum of 

80 m. The âge remains spéculative, but, based on 

indirect evidence, is assumed to be AsseÜan 

(Plein 1995). 

In the Central North Sea Graben the sequencc 

reaches a thickness of almost 150 m. The volca¬ 

nics consist here of massive rufFs and lavas up to 

severai tens of meters rhick, interbedded with 

claystones and subordinate sandscones. No 

reliable datings are available for these volcanics 

(Plein 1995). I hey are assumed to hâve an 

Assellan âge. 

Following the Assellan, a long period of non- 

deposition followed; sedimenrion was only resu- 

med during the youngest stage of the Permian, 

the Tatarian. 
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